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(54) CHROMONE AND THIACHROMONE CARBOXYAMIDO 
TETRAZOLES 

(71) We, FISONS LIMITED, a British Company of Fison House 0 
2Sf S r a S n,f Wl > 4° hereby declare th? Invention . for S 'we 

pray that a patent may be granted to us, and the method bv which V i* to hi 
performed, to be particularly described in and by the foM Xement-- 
.h.nk?* invent » on . «l?te S to a new W^-benzopwan and I W4H-1 
pre?aS yran d °™ Uv,>s > impositions containing them^and methods"o7thei; 

According to our invention we provide compounds of formula I, 




10 



15 



in which R„ R 6 R, and R„ which may be the same or different, each 
represent hydrogen alkyl halogen, hydroxy, alkenyl, phenyl, alkoxy, alkenyloxy 
S^Sov°„ Xy „ 0r Pheny ?? ^W. alkenyl, P^nyl, alkoxy, alkenyloxy and 
phenylalkoxy groups optionally being substituted by a hydroxy, alkoxy, or halo 
group or by a heterocyclic nng containing carbon and oxygen 

a t„m°c r if t,f dj K CCnt pa,r - ° f R " £ and R " t0 « ether with the ^jacent carbon 
atoms in the benzene ring, form a 5 or 6 membered carbocyclic nne 
or one of R„ R,,, R 7 and R, represents a group of formula XXI, 



10 



15 
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in which R lf R 2 , R, have the same significances as R 3 , R,, R 7 and R. above, 
S f V D ^ at D the 7 do not represent a group of formula XXI and that an adjacent pair 
ot R, to R 3 do not, together with the adjacent carbon atoms in the benzene ring, 
form a 5 or 6 membered carbocyclic ring, 
5 u \ j I saturat * d or unsaturated, substituted or unsubstituted, straight or 5 
branched hydrocarbon chain which may be interrupted by a carbocyclic or 
heterocyclic ring, or one or more oxygen atoms or carbonyl groups, 

each pair of R, and R 10 may be the same or different, and 

i a I u ^ ar ft tl } e ^ s , ame .v 0r # f ferent > and are hydrogen, alkyl CI to 6, alkenyl 

10 C2 to 6, phenyl-(alkyl CI to 6), alkanoyi C2 to 6 or alkoxy carbonyl C2 to 6, and 10 
W is oxygen or sulphur, 

r^^ d that W ff n *» i an t&° ar 5 h y dr °8 cn . R s, *t and R, do not 
represent a group of formula XXI and W is oxygen, then 

(i) 3 or 4 or Rj, R fi , R 7 and R g are other than hydrogen, or 
1 5 (u) at least one of R 3 , R 6> R 7 and Rg represent alkenyl, phenyl or aikenyloxy : 1 5 

or an alkyl, alkenyl, phenyl, alkoxy, aikenyloxy, phenoxyalkoxy or phenyialkoxy 
group each of which is substituted by a halo group or by a heterocyclic ring 
containing carbon and oxygen; or an alkyl, alkenyl, phenoxyalkoxy, phenyialkoxy 
or phenyl group each of which is substituted by a hydroxy oi alkoxy group 
20 and pharmaceutically acceptable salts thereof. ■ 2 0 

According to our invention we also provide a process for the production of a 
compound of formula I, or a pharmaceutically acceptable salt thereof which 
comprises 

(a) producing a compound of formula la, 



25 



35 




in which W and R, are as defined above, and 

*V\ R 6 \ R 7 h and R, h have the same significances as R 3 , R e , R 7 and R, above, 
save that one of Rf, R c h , R 7 h and R 8 h may represent a group of formula XXII, 




xxn 



30 in which X, R„ R„ R 3 , W and R- are as defined above, 

by replacing a group R u with hydrogen in a compound of formula II, 





hi 



25 



30 



in which R, and W are as defined above, and 

T ^ QSQn ^ an aralfcyJi 311 aroylalkyl, an acyloran amino group, or a group 
— (CH^G is which G is an electron withdrawing group, and ~ 35 

Rs\ R 6 a . *V and R, a have the same significances as R 3 , R^, R 7 and R 8 above, 
save that one of R 3 «, R 6 », R 7 « and R, a may represent a group of formula III, 
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in which R„ R 2 , R 3 , X, R, and R n are as defined above, 
(b) producing a compound of formula lb, 




d i W d * W and R ¥> are defined above, and 

save Vhat one^fR « Vr V ? ^ ^ si « nificances as R *> R 7 and R, above, 
save mat one ot R, , R c , R 7 ' and R 8 » may represent a group of formula XXIII, 



10 




N N 



mil 



In ^jfi 1 - Xl R " Rj ' % W and R '» are as defined above, by 

(1) replacing a group A u with a hydrogen in a compound of formula IV, 




■< 



N— N 



K-N 
I 

*1Z 



10 



save 



in which W and R 10 are as defined above, 
" as b tlle saine significance as R,„ and 

that^ne R of iK^? uT si « n L ficances as R *> R 7 and R, above, 
mat one ot R, , R 6 », R 7 > and R 8 b may be a group of formula V, 



15 




15 



in which X, R lf R lf R 3 , W R 10 and R 12 are as defined above, 
(u) cychsing a compound of formula VI, 



20 




00m 



I — C — M 



save 



t? w D ich W 311(1 Rl ° are 88 defined above, and 

That nVA 7 f w n c ^c h n V f ^SPF si fi nific ances as R 3 , R,, R 7 and R 8 above, 
that one of R 5 «, R 6 «, R 7 * and R 8 « may represent a group of formull VII, 



20 



4 
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4 



in which X, R„ R 2 , R 3 , W and R, 0 arc as defined above, 
(c) producing a compound of formula Ic, 




Ic 



in which W and the proviso are as defined above, 
5 Rj\ Rf* R 7 k and R f k have the same significances as R„ Rg, R 7 and R, above, 5 

save that one of R 3 k , R^, R 7 k and R s k may represent a group of formula XXV, 




XXV 



in which R„ R 2 , R 3 , W and X are as defined above, and 
R/ and R 10 7 have the same significances as R 9 and R 10 above, save that R/ 
10 must be hydrogen when R to r is hydrogen, by reacting a compound of formula VIII, 10 




VI TV 



in which W and the proviso are as defined above, and 
R, J , Ro J , R 7 J and R, j have the same significances as R 3 , Rg, R 7 and R 8 above, 
save that one of R 3 J , R 6 J , R 7 ' and R B J may represent a group of formula XXIV, 



15 




xxiv 15 



in which X, R 1? R 2 , R 3 and W are as defined above, 
or an acid halide, an ester or a mixed anhydride thereof, with a compound of 
formula IX, 

u 



20 in which R, and R 10 are as defined above, 20 

(d) producing a compound of formula I in which W is oxygen by cyclising a 
compound of formula X, 



*s 4 



or an alkali metal salt thereof, 



A> v 




. and R| above, 
group of formula XI, 



X- v 



in which R„ R } , R„ X, R, and R„ are as defined above, 
or (e) selectively dehydrogenating a compound of formula XII, 



o W n cn W * R » and R '° as define d above, and 
Rj e , R 6 «, R,« and R,« have the same significances as R„ R«, R, and R, above 
save that one of R,«, R 8 \ R,« and R,« may represent a group of formula XIII 




H N 



id W SL R |tV^H Rj ' X ' W * ** 4,1(1 R » arc ^ ^fined above, 
Phar^auj 6 KjSKESi^ C "° mp0Und ° f f ° rmula 1 10 a 
benzyUS^ 

group; an acy], e.g acetyl group; an amino groupVor a SSSago"2S?2 

a M^ n nterK»& 

3 PaUadi ^ in a solvcnt wh ich IT inert uf der Sie Taction 

m"n' 5* acet,c ac,d ' or *. u " h * sodium in Mid amS 
~ m ^ ^" r ,fP^ sents an acyl or a -CH^G group, the erouo mav he 
removed under bas.c conditions with, for example sokm P 'hydroIide P * * 
When R u represents an ammo group, the group may be removed bv reductive 

t^tX^JT*' ***»-*^ ac y id,%^r s ffiK 

for pro°cess S S Xi) ° Ut UndM thc 8ame con *tions as specified above 

R„ should not of course be the same as R... 

Process (b)(n) may be carried out under basic conditions e e bv treat.™ th* 

that S (C) the ******* is Preferably a mixed anhydride of such a type 

£££i^L C h 6 P. referen j ial, y. t° g^e the desired benzopyran-ca boxamido- 
tetrazo e, as the major product when reacted with a compound of formulT rv 
Examples of smtable acfds from which the mixed anhydride may be fid a« 
sulphomc acids, e*. benzene sulphonic acid, stericaUyWdered ^^arboxyhc acids 
e.g pivahc, isovaleric, diethylacetic or triphenylacetic acid and XS foS 
acids, e.g. ethoxy or isobutoxy formic acid P The react ^o^^ ifprefe rably ca^ife 
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under anhydrous conditions in a solvent which will not react with either the 
compound of formula IX or the mixed anhydride, e.g. pyridine or dimethyl- 
formamide. However when the reaction is carried out in a non-basic solvent, e.g. 
dimethylformamide, an adequate porportion of an acid acceptor, e.g. 
5 triethylamine, should also preferably be present. The reaction is preferably carried 5 
out at a temperature of from about -15° to +20°C. When an acid halide is used it 
may conveniently be an acid chloride. When an ester is used we prefer to use a 
lower alkoxy ester and carry out the reaction in a solvent which is inert under the 
reaction conditions, e.g. glacial acetic acid, at a temperature of from about 100 to 
10 200°C. When a compound of formula VIII itself is used the reaction may be 10 
carried out by heating the compound of formula VIII and the compound of 
formula IX in a solvent which is inert under the reaction conditions, e.g. dimethyl- 
acetamide, at a temperature of from 100 to 200°C. Alternatively the reaction may 
be carried out in the presence of a condensation agent, e.g. N,N'-carbonyl- 
15 diimidazole or dicydohexyl carbodiimide, in an aprotic solvent, e.g. dimethyl- 15 
formamide, at a temperature of from about 10 to 40°C. 

In process (d) the cyclisation may be carried out by heating or under basic or 
neutral conditions. It is however, preferred to carry out the cyclisation in the 
presence of an acid, e.g. hydrochloric acid* and in a solvent which is inert under 
20 the reaction conditions, e.g. ethanol or dimethylacetamide. The reaction may be 20 
carried out at a temperature of from 20 to 150°C. 

In process (e) the dehydrogenation may be carried out using a mild oxidising 
agent, e.g. selenium dioxide or chloranil. Alternatively the dehydrogenation may 
be carried out indirectly by halogenation followed by dehydrohalogenation, for 
25 example by treatment with N-bromosuccinimide or pyridinium bromide 25 
perbromide to yield the 3-bromo derivative, which is subsequently dehydro- 
brominated. The reaction may be carried out in a solvent which is inert under the 
reaction conditions, e.g. a halogenated hydrocarbon such as chloroform, xylene or 
glacial acetic acid. The reaction may be carried out at a temperature of from about 
30 20° to 150°C. 30 

The compounds of formula I may be recovered from the reaction mixture 
using conventional techniques. 

The compounds of formula II may be made by reaction of an acid halide or a 
mixed anhydride of a compound of formula VIII with a compound of formula XIV, 

in which R^ and R n are as defined above. The reaction may be carried out 
under the conditions set out for process (c) above. 

The acid halides and the mixed anhydrides of the compounds of formula VIII, 
the compounds of formula III themselves, and the compounds of formulae IX and 
40 XIV are either known or may be made by methods known for the manufacture of 40 
similar known compounds. 

The compounds of formula IV may be made by reacting a compound of 
formula XV, 



C0KH — C — N — R,, 
N N 




45 in which W and R„ are as defined above, and 

R/, R/ f R/ and R/ have the same significances as R 3 , R 6 , R 7 and R s above, 
save that one of R/, R/, R/ and R s r may be a group of formula XVI, 




45 



in which X, R u R 2 , R 3 and R, 2 are as defined above, 
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defined h aLT«S 1g£ * ^ and R » is - 

formula XV with sS^^^^^^iUS^" 1 ^ compound of 
then adding the compound R Hal *. T£tf$E$ft m ^ as . solv cnt, and 
temperature. AlteraSHhS R I, mfihS ^ yh ° d,de W1 j h « lrrin 8 at room 
be rioted with dtaw^ftS^^ 

™pSS&^^*J~ *~ ^~ f ormu,a 
comp^r^a^ 



w< || 



£ C e C fe%^ 

Compounds of formula X may be made by reacting a compound of formula 




in which R 3 «, R f », R,« and R,« have the same significances as R. R, R and R 
above, save that one of Rj ., R,., R,. and R,« may represent a Soup of formula XIX? 



' may represent a group of formula XIX, 

\ 

XIX 




in which R„ R 2f R 3 and X are as defined above, 
with a compound of formula XX, 



N N 



in which R, and R 10 are as defined above, and 
convSon\ n ,t y 'a C C.a^^ 

a coSSEd S formuS 3 X ^ *° be Prepared by the action of mild alkaIi « 
Compounds of formula XII may be made by selective hvdroeenation of » 
compound of formula I or by a method analogous to process (c)afowusmB an 
SCSES ^ t £;° J manone - 2 - c «boxylic acid, orln acid Llide, aVesfer^ramCd 

frn m C S°„ UndS ° f f< T U,ae XVII J and are either kn o»n «^ may be made 
from known compounds using techniques known per se 

Some of the groups R„ R t , R„ R„ R„ r r and x may be affected bv the 
reaction conditions described above. Where necessary or desirable therefore he 
reaction may be carried out using protected derivatives of the reagents for 
example -OH groups may be protected by formyiation rea gents, tor 

salt thereoTT^^"-^ ^ m3y P roduce . a compound of formula I or a 
salt thereof. It is also within the scope of this invention to treat any salt so 
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produced to liberate the free compound of formula I, or to convert one derivative 
into another. Suitable salts include water-soluble salts. Salts which may be 
mentioned include salts with inorganic alkalis, such as the alkali-metal and 
alkaline-earth metal salts e.g. the potassium, lithium and calcium salts and, notably 
the sodium salt. Other salts include salts with organic bases, e.g. bases containing 
both nitrogen and oxygen atoms. Specifically there may be mentioned salts with 
alkanolamines, e.g. tri- and di-ethanolamine; hydroxyalkylalkylamines, e.g. tri- 
(hydroxymethyl) methylamine; 5 or 6 membered nitrogen containing heterocyclic 
rings, e.g. morpholine; and N-alkylamino substituted sugars, e.g. N-methyl- 
glucamine. 

According to a further feature of our invention we provide a process for the 
production of a pharmaceutically acceptable salt of a compound of formula I, 
which comprises treating a compound of formula I or another salt thereof, with a 
compound containing an available pharmaceutically acceptable cation, e.g. by 
treating the compound of formula I with a base, or with an appropriate salt using a 
metatheticai process. 

The .—OONH— & 0U P in the compounds of formula lb may exist in the 
tautomeric form — C(OH)=N— . Other tautomeric forms are also contemplated, 
The compounds of formula I, and pharmaceutically acceptable salts thereof, 
are useful because they possess pharmacological activity in animals; in particular 
they are useful because they inhibit the release and/or action of pharmacological 
mediators which result from the in vivo combination of certain types of antibody 
and specific antigen, e.g. the combination of reaginic antibody with specific 
antigen, (See Example A below). 

In man, both subjective and objective changes which result from the 
inhalation of specific antigen by sensitised subjects are inhibited by prior 
administration of the new compounds. Thus the new compounds are indicated for 
use in the treatment of asthma, e.g. allergic asthma. The new compounds are also 
indicated for use in the treatment of so-called 'intrinsic' asthma (in which no 
sensitivity to extrinsic antigen can be demonstrated). The new compounds are also 
indicated for use in the treatment of other conditions in which antigen-antibody 
reactions are responsible for disease, for example, hay fever, certain eye 
conditions, e.g. trachoma; urticaria; and gastrointestinal allergy, especially in 
children, e.g. milk allergy. 

For the above mentioned uses the dosage administered will, of course, vary 
with the compound employed, the mode of administration and the treatment 
desired. However, in general, satisfactory results are obtained when the 
compounds are administered at a dosage of from 0.1 to 50 mg per kg of animal 
body weight in the test set out in Example A. For man the total daily dosage is in 
the range of from about I mg to 3,500 mg which may be administered in divided 
doses from 1 to 6 times a day or in sustained release form. Thus dosage forms 
suitable for administration (by inhalation or oesophageal) comprise from about 
0.17 mg to 600 mg of the compound admixed with a solid or liquid 
pharmaceutically acceptable diluent or carrier. 

According to our invention we also provide a pharmaceutical composition 
comprising (preferably a minor proportion of) a compound of formula I, or a 
pharmaceutically acceptable salt thereof, in combination with a pharmaceutically 
acceptable adjuvant, diluent or carrier. Examples of suitable adjuvants, diluents or 
carriers are:— for tablets and drage*es; lactose, starch, talc or stearic acid; for 
capsules, tartaric acid or lactose; for suppositories and ointments, natural or 
hardened oils or waxes; for inhalation compositions, coarse lactose. For use in 
inhalation compositions the compounds of formula I, or the pharmaceutically 
acceptable salt thereof, preferably has a fine particle size of from 0.01 to 10 
microns and may if desired be used in combination with a bronchodilator, e.g. 
isoprenaline. The compound of fine particle size may be made, for example by 
grinding or milling. The compositions may also contain suitable preserving, 
stabilising and wetting agents, solubilisers, sweetening and colouring agents and 
flavourings. The compositions may, if desired, be formulated in sustained release 
form. Compositions for inhalation may also comprise a solution, e.g. an aqueous 
solution, of the compound of formula I or the pharmaceutically acceptable salt 
thereof; or may comprise a mixture of the compound with the liquifiable gas, 
under pressure, the mixture being put up in a container having a valve adapted to 
dispense a metered dose. 

In compounds of formula I it is preferred that R 5 , Rg, R 7 and R 8 should each 
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or ikoxy ab«&X h^6^SS?;,^' b 'V'^''y- Mhoxy-Wtay, 





-o-x-o 

Re Rf N 

-AKffi swan? rattti- - *° 

Ine group X may be any of a wide variety of erouDs Thus fnrpv am ni« f 

-<CH 2 )3- 
-{CH 2 ),- 
— CHjCHOHCHj— 
— CHjCHjCHOHCHjCH,— 

benz^rSfinlhlT^ ^.Enf the "° X0 - ^ * "* the 
As a further specific group of compounds we provide those of formula Id, 




•V is hydrogen or lower alkyl, nng, 

and the proviso is as defined with respect to formula I 

The ,nvent.on is illustrated, but in no way limited by the following Examples. 
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Example 1. 

l-Methyl-5-(4-oxo4H-l-benzopyran-2-carboxamido)tetrazole. 
4-Oxo-4H-I-benzopyran-2-carbonyI chloride (2.7g), 5-amino-l-methyltetra- 
zole (!.3g) and dry triethylamine (3.5 ml) were dissolved in dry N,N-dimethyt- 

5 acetamide (50 ml) and the reaction mixture was stirred at 21 °C for 2\ hours. The 5 
mixture was then cooled and the triethylamine hydrochloride was filtered off. The 
filtrate was evaporated to dryness to yield a light brown solid, which was triturated 
with 10°/ aqueous sodium bicarbonate solution, finally washed with water and 
dried in vacuo, (3g). The l-methyl-5-(4-oxo-4H-l-benzopyran-2-carboxamido)tetra- 

10 zole was purified by crystallisation from acetic acid-water. The crystalline solid 10 
was dried in vacuo, (1.2g); mp 255— 256°C. 

Analysis 

Found: C, 53.0; H, 3.4; N, 25.6% 
C I2 H 9 N 3 0 3 Requires: C, 53.1; H, 3.4; N, 25.8% 

15 Spectral Confirmation 

The nmr spectrum in hexadeuterodimethylsulphoxide displayed a three 
proton, singlet resonance at 5.96t for the N-l -methyl group and a one proton, 
singlet resonance at 2.94t for the 3-proton. The molecular weight of 271 was 
confirmed by mass spectroscopy. 

20 Example 2. 20 

l-Benzyl-5-(4-oxo-4H-l-benzopyran-2-carboxamido)tetrazole. 
4-Oxo-4H-l-benzojpyran-2-carbonyl chloride (10.4g), 5-amino-l-benzyltetra- 
zole (12.1g) and dry triethylamine (12.8 ml) were dissolved in dry N,N-dimethyl- 
acetamide (100 ml). The mixture was cooled and the triethylamine hydrochloride 

25 was filtered off. The filtrate was evaporated to dryness to give a red oil, which, 25 
when triturated with water, afforded a white solid. This was filtered off and dried 
in vacuo (12.0g), mp 195— 199°C. The compound was heated with aqueous sodium 
bicarbonate solution, filtered off, washed with water and dried. Crystallisation 
from ethanol afforded pure l-benzyl-5-(4-oxo-4H-l-benzopyran-2-carboxamido)- 

30 tetrazole, (4.4g), mp 224— 226°C. 30 

Analysis 

Found: C, 61.3; H, 3.6; N, 19.8% 
QsH^NA Requires: C, 62.2; H, 3.8; N, 20,0% 

Spectral Confirmation 

35 The molecular weight of 347 was confirmed by mass spectroscopy. The nmr 35 

spectrum in hexadeuterodimethylsulphoxide revealed a two proton singlet at 
4.47t for the benzylic methylene group and a sharp, one proton, singlet at 2.98r 
for the 3-proton. 

Example 3.. 

40 l-Methyl-5-(4-oxo-4H-l-benzopyran-2-carboxamido)tetrazole. 40 

(a) 4 - Oxo - 4H - 1 - benzopyran -2- [N-(l - benzyl - 4 - methyl - 2 - tetrazolin - 5- 
ylidene)Jcarboxamide. 

"l-Benzyl-5-(4-oxo-4H-l-benzopyran-2-carboxamido)tetrazole, (7.0g) was dis- 
solved in dry hexamethyiphosphoramide (100 ml). Sodium hydride (U4g : 50% 

45 dispersion in mineral oil) was added and when all evolution of hydrogen had 45 
ceased, methyl iodide (10 ml) was added and the mixture was stirred for 18 hours 
at 21 °C. The reaction mixture was poured into water (1,000 ml) and the resulting 
oil was extracted into ethyl acetate. The organic layer was separated, washed with 
water, dried over magnesium sulphate, filtered and the filtrate was evaporated to 

50 dryness in vacuo. The residue was crystallised from ether to give 4-oxo-4H-l-benzo- 50 
p\Tan-2-[N-(l-benzyl-4-methyl-2-tetrazoIin-5-ylidene)]carboxamide (4.0g) as a 
white crystalline solid, mp 140— 14PC. 

Spectral Confirmation 

The molecular weight of 361 was confirmed by mass spectroscopy. The nmr 
55 spectrum in deuterochloroform revealed a three- proton singlet resonance at 55 
6.03t for the methyl group; a two proton singlet at 4.48t for the benzylic methylene 
group: a one proton singlet at 2.74r for the 3-proton; a five proton singlet at 2.64t 
for the benzyl group and a series of multiplets between 2.5 and 1.7t for the four 
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&JSSPl^^S^- ^ infra ^P-trum displayed 

lb> V-Oxt^A- l\tzop; ra 4 „ H 2 7*" n Z °h Pyra Vi " -rboxamidOtetrazo.e. 
ylideneJIcarboxaraide (4 0g) was dis'sSt'ed todS ". 4 " m ? thyl : 2 " tetrazolin- 5- 
Palladiumon charcoal cat! l^X^Ju^i^P* ^00 mi). 10% 
was hydrogenated at 45 p.sl for f houra a 2l«r f h " 0,ut,on . a nd the mixture 
filtered to remove the catalvst and iL nu . C The reactl0n mixture was 
to yield a yellow so id Thfe material wj r^iEff'l' 0 d / yness va£W 
0.2g). The latter was dissolved fin Irfffiu f f° m me . thano1 to give a solid 
sodium salt of the desired I comooun? r^u- rb r at f s -?l ution and the resul «ng 
dissolved in water, Sed W crystalline solid wa! 

Spectral Confirmation 

amidojtetrazole. n J" DUl0x yJ 4 oxo - 4H - 1 - benzopyran - 2 - carbox- 

chloridMKig; o ( W mokfaKnhvdmr s 4H - 1 " ben2 ?PV^ " 2 - carbonyl 
were mutuallydissolved ndry pyridine mSmM 16 ^? (93 ^ : 011 mo & 
initially became warm was heated o^ 7% k ^ he resultln S solution, which 
mixture was evaporMo dmess Zd tiZS^i^F^f 19 reddish brow " 
hydrochloric acid to give ?bSnish solid wWh^ t i ltura L ed with dilute 

and dried in vacuo (tig) CmtaTSon 35 c , olI " ted - washed w 'th water 
5 - (3 - methyCoxy) - n2o ^ 1 TrS""" 1 pure 5 " [8 * 

(I4g). mp 2(i-206 9 C (decomp) " benzo n™' ' 2 " carboxamidoltetrazole 

Ana R Nn F ^nd: C, 59.8; H, 5.6; N, 18.1V 
C^H^O, requires: C, 59.5; H, 5.5, : r< 18.3% 

Special Confirmation 




AM f« ah, ,7 7 an am ' de * °and respectively" 

amido A^ole 1 (11 2r ofitti! " °K ° " i H " 1 ' b «K«W™n " 2 " ca *ox- 

Spectral Confirmation 

W 2-(4-ChIorophenoxy)ethyl methansulphonate. 

To a surred solution of 78.2 parts of 2-(4-chlorophcnoxy)ethanol and 57.2 



12 
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12 



parts of methanesuiphonyl chloride in 350 parts of diethyl ether, cooled to -15°C, 
was added, over a period of 30 minutes, 55 parts of dry pyridine. Cooling was 
removed and the mixture was then stirred at room temperature for 17 hours, then 
it was successively extracted with 200 parts of water, 150 parts of 2 Normal hydro- 

5 chloric acid, 50 parts of water, 2 lots of 75 parts of 3% sodium bicarbonate solution 
and finally with 50 parts of water. The ethereal solution was then dried over 
anhydrous magnesium sulphate, filtered and evaporated to half bulk. The solution 
on standing deposited white crystals which were filtered off and dried to leave 34.8 
parts of 2-(4-chlorophenoxy)ethylmethane sulphonate, melting point 70—76° C. 

10 The structure was confirmed by nuclear magnetic resonance spectroscopy. 
(CDC1 3 ) centres about 3.01 (4H, AA\ BB' p-disubd.ring protons): centred about 
5.67 (4H, — CH,.CH 2 — , A 2 Bj); 6.98 (3H, CH^—, singlet). 

(b) 642-(4-Chlorophenoxy)ethoxy]-2-hydroxy-3-n-propylacetophenone. 

To a stirred solution of sodium ethoxide prepared by dissolving 3.15 parts of 

15 sodium in 120 parts of ethanol was added 26.4 parts of 2,6-dihydroxy-3-n-propyl- 
acetophenone. This solution was then added over 15 minutes to a stirred solution 
of 34.6 parts of 2-(4-chlorophenoxy)ethyi methanesulphonate in 120 parts of 
ethanol and the final mixture was then stirred and heated under reflux for 18 hours. 
The mixture was then allowed to cool and the solid which crystallised was 

20 filtered off, washed with a little ethanol, suspended in dilute hydrochloric acid, 
filtered off, washed with water and dried to leave 30.5 parts of 6 - [2 - (4 - chloro- 
phenoxy)ethoxy] - 2 - hydroxy - 3 - n - propylacetophenone, melting point, 
106— 107°C 

Analysis: 

25 Molecular weight Found: 348/350 (Mass spectroscopy) 

C l9 H 21 C10 4 requires: 348.5 

( C j 5 . [2 - (4- Chlorophenoxy)ethoxy] - 4 - oxo - 8 - n - propyl - 4H - 1 - benzopyran- 
2 - carboxylic acid. r 
To a stirred solution of sodium ethoxide, prepared by dissolving 11.5 parts of 

30 sodium in 280 parts of ethanol, was added a slurry of 30.5 parts of 6 - [2 - (4 - chloro- 
phenoxy)ethoxy] - 2 - hydroxy - 3 - n - propylacetophenone and 36.5 parts of diethyl 
oxalate in 40 parts of ethanol. The mixture was stirred and heated under reflux 
for 16 hours then it was cooled and poured into a stirred mixture of 400 parts of 
1.5 Normal hydrochloric acid and 240 parts of chloroform. The chloroform layer 

35 was isolated, washed with water then evaporated and the residual oil was then 
treated with 80 parts of ethanol and 5 parts of concentrated hydrochloric acid. 
The mixture was heated under reflux for 15 minutes and then evaporated. The 
residue was treated with 12 parts of sodium bicarbonate, 100 parts of water and 
120 parts of methanol and the mixture was then heated under reflux for 1.5 hours. 

40 Most of the alcohol was then boiled off and the remaining solution ws diluted 
with 100 parts of hot water. The solution was filtered while hot, cooled and 
acidified with concentrated hydrochloric acid. A solid was precipitated which was 
filtered off washed with water and dried to leave a brown solid. The solid was 
triturated with a mixture of chloroform and diethyl ether, with a mixture of 

45 benzene and petrol (bp 60—80°) then with diethyl ether and was then dried 
thoroughly to leave 21 parts of 5 - [2 - (4 - chlorophenoxy)ethoxy] - 4 - oxo - 8 - n- 
propyl - 4H - 1 - benzopyran - 2 - carboxylic acid hemi-hydrate, melting point 
167— 168°C. 

Analysis: Found: C, 61.3 ; H, 4.9 ; CI 8.75 

50 C^H^ClO^HjO requires: C, 61.25: H, 4.86; CI 8.63% 

id) 5 - (5 - [2 - (4 - Chlorophenoxy)ethoxy] - 4 - oxo - 8 - n - propyl - 4H - 1 - benzo- 
pyran - 2 - carboxamido)tetrazole. 

A stirred mixture of 15 parts of 5 - [2 - (4 - chlorophenoxy)ethoxyj - 4 - oxo- 
8 - n - propyl - 4H - 1 - benzopyran - 2 - carboxylic acid, 2 parts of dimethyl- 

55 formamide and 125 parts of 1,2-dichloroethane was treated with 6.5 parts of thionyl 
chloride. The mixture was stirred and heated under reflux for 16 hours then the 
solvent was evaporated. A brown solid residue remained which was then dissolved 
in a solution of 5 parts of anhydrous 5-aminotetrazole in 100 parts of dry pyridine. 
The new mixture was then stirred and heated under reflux for 1 hour. Most of the 

6° pyridine was then evaporated off and the concentrated solution crystallised on 
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Anal CH C.NO F °^ d: S 5 P' H > 4 - 2 : N, 14.8 
<~:iH M UN 4 0, requires: C. 56.3; H, 4.29; n! 14.9%. 

(e) Sodium salt. 

n - nroS tU 4H° f . ,0 K 2 partS ° f 5 * . (5 * [2 ' < 4 ' chlorophenoxy) e thoxy] - 4 - oxo - 8- 
propyl . 4H ■ I - benzopy™ - 2 - oayboxamidojtotrazoio, sodium sal? 

A "*<Sk„aN.O,N..4.3 S „ 1 o 4B* g aJl S: g ft gfc 

c c/ it j . Example 6. 

' '^SSSSSSSt^ ' dioxy]bis[5 - (4 ■ 0X0 • 4H - 1 ■ benz °™ - 2 - 

Analysis: Found: C, 55.6; H, 3.4% 

<~z4H Je O 12 H 2 0 requires: C, 56.0; H, 3.5% 

Spectral Confirmation 

An r y H S: nn F °^ nd: & 541 = H, 2.6; CI 12.4% 
WWO,, requires: C, 54.1; H, 2.6; CI 13.3% 

Spectral Confirmation 

in. T he ..? m J in jkuterochloroforni revealed a two proton singlet resonance at 
£&$TiS£.* Pr ° t0nS 311(1 alS ° 3 ° ne Pr0, ° n S ^ let -^ancTHK 

dioxyS^f 4 ( H • 5 , g: ^ 7 m ° le) an , d 5 ' 5 'j « 2 " f°™yIoxytri me thylene)- 
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(800 ml), filtered off and dried in vacuo (I20g). This solid was suspended in methanol 
(2,250ml) and concentrated hydrochloric acid (45 ml) and the mixture was refluxed 
for 1 j hours. The reaction mixture was cooled and the solid was filtered off washed 
with methanol, ether and finally dried in vacuo. This compound was stirred with 

5 dimethylformamide (2 litres) at 100° for 1 hour and was then filtered off. This 5 
process was repeated. The resulting solid was suspended in benzene (2 litres) and 
refluxed for 2 hours. The benzene was removed and the solid was refluxed with 
more benzene (2 litres) for 18 hours. This latter process was repeated once more. 
The resulting solid was dried at 100° and 0.01 mm for 24 hours to afford pure 5,5'- 

10 [(2 - hydroxytrimethylene) - dioxy]bisI5 - (4 - oxo - 4H - 1 - benzopyran - 2 - carbox- 10 
amido)tetrazole] (56g). 

Analysis: Found: C, 49.5; H, 3.3; N, 23.4% 
C25H 18 N 10 O 9 : C, 49.8; H, 3.0; N, 23.2% 

Spectral Confirmation 

15 The infra red spectrum displayed peaks at 1700 (amide I) cm- 1 , 1650 (4-oxo) 15 

cm \ 1600 cm"* 1 . The nmr spectrum in hexadeuterodimethylsulphoxide showed a 
two proton singlet resonance at 3.14t for the 3 and 3' protons. 

id) 5,5' - [(2 - Hydroxytrimethylene) - dioxy]bis[5 - (4 - oxo - 4H - 1 - benzopyran- 
2 - carboxamido)tetrazole]disodium salt. 

20 5,5 - 1(2 - Hydroxytrimethylene) - dioxy]bis[5 - (4 - oxo - 4H - 1 - benzopyran- 20 

2 - carboxamido)tetrazole] (6.02g; 0.01 mole) and sodium bicarbonate (1.68g; 0.02 
mole) were allowed to react in hot water (400ml). The resulting hot solution wa< 
filtered and the filtrate was cooled and diluted with acetone (3 litres). The white 
precipitate obtained was filtered off and washed with acetone and ether. The 

25 product was dried at 100° and 0.001 mm for 18 hours (3.9g). 25 

Analysis: Found: C, 43.1; H, 3.0; N, 20.0% 

C 2S H 16 N 10 Na 2 O 9 with 7.4% water content requires: 

C, 43.0; H, 3.14; N, 20.1% 

The infra red spectrum displayed peaks at 1690 (amide I) cm" 1 , 1650 (4-oxo) 
30 cm -1 and 1600 cm -1 . The nmr spectrum in hexadeuterodimethylsulphoxide 30 
displayed a two proton singlet resonance at 3.24r for the 3 and 3' protons. 

Example 7. 

5,5' - [(2 - Hydroxytrimethylene) - dioxy]bis[l - benzyl - 5 - (4 - oxo - 4H - 1 - benzo- 
pyran - 2 - carboxamido)tetrazolej. 

35 5,5' - [(2 - Formyloxytrimethylene) - dioxy]bist4 - oxo - 4H - 1 - benzopyran - 2- 35 

carbonyl chloridej (5.3g) and 5-amino-l-benzyltetrazole (5.25g) were mutually 
dissolved in dry N,N-dimethylacetamide (50 ml). Triethylamine (2.3 ml) was added 
and the solution was stirred at 21°C for 18 hours. The mixture was cooled to 0°C 
and the triethylammonium chloride was filtered off. The filtrate was evaporated 

40 to dryness in vacuo to give a yellow oil which was triturated with water to give a 40 
yellow solid. The solid was filtered off, washed with water and refluxed with 
methanol (125 ml) and concentrated hydrochloric acid (2 ml) for I -J hours. The 
5,5' - [(2 - hydroxytrimethyl) - dioxyjbisll - benzyl - 5 - (4 - oxo - 4H - 1 - benzo- 
pyran - 2 - carboxamido)tetrazole] was filtered off washed with methanol and dried 

45 in vacuo to give a white powder (5.2 g), mp 225— 226°C. 45 

Spectral Confirmation 

The nmr spectrum in hexadeuterodimethylsulphoxide revealed a broad, five 
proton, singlet at 5.65t for the hydroxytrimethylene chain; a four proton, singlet 
at 4.40t for the benzylic methylene groups; a two proton, singlet at 3.24r for the 
50 3 and 3'-protons; a ten proton, singlet at 2.70r for the aromatic protons of the 50 
benzyl groups and a series of multiplets between 2.9 and 2.2t for aromatic protons 
of the chromone moieties. 

Example A. 

The procedure set out below may be used to assess the effectiveness of a 
55 compound in inhibiting the release of the pharmacological mediators of 55 
anaphylaxis. 

In this test, the effectiveness of the compounds in inhibiting the passive 
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und WS s ^ of the corapounds 

^!SiS^^^^^^^^»^ 0— or female) 
intends with N. FrusilienshX °i! *£? j * re inf ' Cted - sub ™aneously at weekly 
animal to 12000 larvae pef aSi ^fe S^/i 01 ? ? bo ! ,t 2000 larvae P« 
the rats are bled by h^iSnSdlilSSh h nS After 8 we * ks 

animal. The blood I sampled are ^ then cen^,H f i «ft ood CO l ,ect , ed from each 
order to remove the bl^elh from tS w«W 1 5 S2 rpnt for 30 minules in 
used to provide XS^M^Nh!^ 1 ^^^ s f rum is col,ected and 
is carried out to determine ?he leaft^uS X antll >ody, A pilot sensitivity test 
in control animals SS^SoSS&^f^J^T l ? l ive a skin weal 
that optimum sensitivity of rats in thL hlZ t ■ 1? d,amet . e £ lt has been f °"nd 

solution is called antibody sfrumA Sof P h y sio!o S> cal saline solution. This diluted 

^/S^wfrmS A ^ by removing N. 

and collecting the supernatant Honor Tht nl ^ c j. ntnfu 8 in 8 the homogenate 
protein content of W^K^^^^ ^ ^ l ° #* 3 

gms are sen^s^d £ ffifflH ScSn ofOl K/ e, ' ght TT 100 t0 130 
flank. Sensitivity is allowed to SH li mis of serum A into the right 
intravenously with 1 SlOO Emfbodv^oh, h f oursand the /ats are then injected 
Evans Blue dve solution f ?Li^ * ht °f a . m *ture of solution B (0.25 mis) 

(0.5 . ^^^S^ 'fiff ££? tsolubT P0Und ^ « 
administered as a separate intraperitonearinfectinn ) 's mi \ ^ om P oun ds are 
administration of solution B and Evanf B ni Hvp p mmt t S before '^venous 
active matter in the soEnunder ^^est five ^re EKV.E??* "*l ° f 
contro s in each test The dnwopc nf tv.Vl« 1 injected, hive rats are used as 
give a range of inhibMo„ Xs com P ound « nder t«t are selected so as to 

removed" lutr^ls^tZul SSS S ft "* and the ski - 
comparing the size of the chaS ?lL hw JLT hyI 5 CtlC J 1 ? action is by 

The size of the weal is rated as 0 (nn Z h»». ° j • ,^1 • e control animals, 
difference in size of we£ Lie SfflM ,C - 100% ^jbition) to 4 (no 
dose level calculated as:^ ,nhlb,tlon) and the percentage inhibition for each 

% inhibition = j Contro1 group score - streated group score) x 100 

Control Group score 

inhibition of L anaphyKr^ a *& 

i^Stt%SSa S - * a boVmt l nTSg intestinal and 
WHAT WE CLAIM IS:- 

1. A process for the production of a compound of formula I, 




™** — r~ V" 10 
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or an adjacent pair of Rj, R<, R 7 , R lf together with the adjacent carbon atoms 
in the benzene ring, form a 5 or 6 membered carbocyclic ring, 

or one of R^, R^ R, and R, represents a group of formula XXI, 




XXI 



V H 

5 in which R lt R 2 , and R 3 have the same significances as R 3 , R* R 7 and R. 

above, save that they do not represent a group of formula XXI and that an 
adjacent pair of R t to R 3 do not, together with the adjacent carbon atoms in the 
benzene ring, form a 5 or 6 membered carbocyclic ring, 

X is a saturated or unsaturated, substituted or unsubstituted, straight or 
10 branched hydrocarbon chain which may be interrupted by a carbocyclic or 
Heterocyclic ring, or one or more oxygen atoms or carbonyl groups, 
each pair of R 9 and R 10 may be the same or different, and 
R* and R, 0 are the same or different, and are hydrogen, alkyl CI to 6, alkenyl 
C2 to 6, phenyl-(alkyl CI to 6), alkanoyl C2 to 6 or alkoxy carbonyl C2 to 6, and 
15 W is oxygen or sulphur, 

provided that when R 9 and R 10 are both hydrogen, R 3 , R 6 , R 7 and R. do not 
represent a group of formula XXI and W is oxygen, then 

(i) 3 or 4 of R 3 , R<j, R 7 and R t are other than hydrogen, or 

(ii) at least one of R 5 , R 6 , R 7 and R, represent alkenyl, phenyl or alkenyloxy; 
20 or an alkyl, alkenyl, phenyl, alkoxy, alkenyloxy, phenoxyalkoxy or phenylalkoxy 

group each of which is substituted by a halo group or by a heterocyclic ring 
containing carbon and oxygen; or an alkyl, alkenyl, phenoxyalkoxy, phenylalkoxy 
or phenyl group each of which is substituted by a hydroxy or alkoxy group, 
or a pharmaceutically acceptable salt thereof, which comprises 
25 (a) producing a compound of formula la, 2 




in which W and R 9 are as defined above, and 

V. V. R 7 ; and V have the same significances as R 5 , R 6 , R 7 and R 8 above, 
save that one of R 3 b , R*, R 7 b and R g h may represent a group of formula XXII 




1 



1 



2 



30 — "nkJL.JL«< *» 3 



in which X, R u R 2 , R 3V W and R* are as defined above, 

by replacing a group R u with hydrogen in a compound of formula II, 



9 o 




ii 



in which R* and W are as defined above, and 
35 Ru represents an aralkyl, an aroylalkyl, an acyl or an amino group, or a group 
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~ <C S^ iffiSdVff C ^ Ctr ° n group, and " 

^ . ^ , * 7 ana K t may represent a group of formula III, 



-0X0 




in 



V 




com — c-n— r 10 



"(T 



in which W and R i0 are as defined above, and 

10 save that one of R ' R' ™a pT 6 "WO™" as R„ R,, R, and R, above 
mat one ot R, , R t , R, and R,' may represent a group of formula XXIII 



10 



15 



20 



-CKD 




XXIII 



S Tpni^in; R " R £ W . and R « » as d ^ned above by 
replacm S a ^oup R 12 w,th a hydrogen in a compound of 



compound of formula IV, 



save 




above, 



15 



20 
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in which W and R w are as defined above, and 

R 3 C , R 6 C , R 7 C and R 8 C have the same significances as R 3 , R 6 , R 7 and R s above, 
save that one of R/, Rc c , R 7 C and R 8 C may represent a group of formula VII, 




in which X, R„ R 2 , R 3 , W and R xo are as defined above, 
(c) producing a compound of formula Ic, 




N N 



10 



in which W and the proviso are as defined above, 
R s \ R 6 k , R 7 k and R g k have the same significances as R 3 , R 6 , R 7 and R g above, 
save that one of R 5 k , R^, R 7 k and R 8 k may represent a group of formula XXV, 



10 



in which R„ R 2 , R 3l W and X are as defined above, and 
R/ and R 10 y have the same significances as R 9 and R, 0 above, save that R/ 
must be hydrogen when R 10 y is hydrogen, by reacting a compound of formula VIII, 



15 




VIII 



15 



in which W is as defined above,. and 

R 5 J , R 6 ', R 7 J and R 8 J have the same significances as R 5 , R c , R 7 and R 8 above, 
save that one of Rj J , Fy, R 7 J and R 8 J may represent a group of formula XXIV, 



20 in which X, R lf R 2 , R 3 and W are as defined above, 

or an aci d halide, an e ster or a mixed anhydride thereof, with a compound of 
formula IX, ~~ : 



20 



in which R 9 and R I0 are as defined above, 
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ss^sJWfiSffsr 1 of forrau,a 1 in which w is ° xygen by a 



R d 



OH 



coc ¥^ 9 ~/-\-- R io 

OH N N 



or an alkali metal salt thereof, 

l^ ic d h *H an ^ are as defined above, and . 

save that one* f R? "r? £5 fT m significances as R 3 , R 6 , R, and R 8 above, 
c mat one or k, , , R 7 and R s d may represent a group of formula XI, 




COCHjCOCONRg c— H— Rjq 

OH N N 



10 nr Mc!| hi( ;- ^ 5t ^ X ' R > and R "» are as defined above 
10 or (e) selectively dehydrogenating a compound of formula XII, 




save 



in which W, R, and R 10 are as defined above, and 

that one of rS £h ¥? e si * nificances as R *. K R, and R 8 above, 

mat one or R 3 , R c , R 7 and R, 8 may represent a group of formula XIII 



15 ys^^^^—f-x^o 

N N 




10 



15 



20 



25 



30 



gro „p. * proce " """<"'" CM «f Claim 1, wtodn R„ is an araJkyl 20 

■cfc^oSS"" aCC ° rding l ° Part (C) ° f CIaim >• herein the acid halide is an 



of formula IX or the rt^S^^^^™* either the com P°"nd 

carried iffS S^of^^i^^ ^ * is 
35 reaction conditions " 2 So]vent wh,ch ,s lne * "nder the 



30 



35 
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9. A process according to part (e) of Claim 1, wherein the dehydrogenation is 
carried out using a mild oxidising agent or by halogenation followed by 
dehydrohalogenation. 

10. A process for the production of a pharmaceutically acceptable salt of a 

5 compound of formula 1, as defined in Claim 1, which comprises treating a 5 
compound of formula 1 or another salt thereof, with a compound containing an 
available pharmaceutically acceptable cation. 

1 1 . A process according to Claim 10, which comprises treating a compound of 
formula 1 with a base, or with an appropriate salt using a metathetical process. 

10 12. A compound of formula I, as defined in Claim 1, or a pharmaceutically 10 

acceptable salt thereof, whenever prepared by a process according to any one of 
Claims 1 to 11. 

13. A compound of formula I, as defined in Claim 1, or a pharmaceutically 
acceptable salt thereof. 

15 14. A compound according to Claim 13, wherein R 3 , Rc, R 7 and R. each 15 

contain less than 8 carbon atoms. 

15. A compound according to Claim 13, wherein one of R 3 , R,, R 7 and R. 

represent a group of formula XXI as defined in Claim 1. 

r> r, 16 - A com P° und according to any one of Claims 13 to 15, wherein R„ R 2 , R 3 , 
20 R 3 , R 6 , R 7 and R 8 are selected from ethyl, chloro, allyl, ethoxy, allyloxy, benzyloxy, 20 

hydroxypropoxy, ethoxy-ethoxy, or alkoxy substituted by a 5 or 6 membered 

heterocyclic ring containing carbon and oxygen. 

17. A compound according to any one of Claims 13 to 16, wherein R, and R I0 

are different, one being hydrogen and the other being alkyl CI to 6 or phenyl-falkyl 
25 CI to 6) 



18. A compound according to any one of Claims 13 to 17, wherein R, and R 10 
are selected from hydrogen, methyl, benzyl, allyl, acetyl and ethoxycarbonyl. 

19. A compound according to Claim 13 or any one of Claims 15 to 18 of 
formula Ic, 
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in which R 3 «, R 7 * and R 8 * which may be the same or different, each 
50 represent hydrogen, alkyl, halogen, hydroxy, alkenyl, phenyl, alkoxy, alkenyloxy 



25 
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in which X, R 9 and R 10 are as defined in any one of Claims 13 and 16 to 18, and 
Ra, Rb, Rc, Rd, Re and Rf are the same or are different and each is a 

hydrogen or halogen atom or an alkyl, hydroxy, alkenyl, alkenyloxy, alkoxy, 

hydroxyalkoxy or alkoxyalkoxy group. 
35 20. A compound according to Claim 19, wherein not more than one of Ra, Rb 35 

and Rc and not more than one of Rd, Re and Rf is other the hydrogen. 

21. A compound according to Claim 19, wherein all of Ra, Rb, Rc, Rd, Re 
and Rf are hydrogen. 

22. A compound according to Claim 1 3 or any one of Claims 15 to 21 , wherein 

40 X is an optionally hydroxy substituted straight or branched hydrocarbon chain, 40 
which may be interrupted by one or more oxygen atoms, and contains from 3 to 7 
carbon atoms. 

23. A compound according to Claim 22, wherein X is a — CH 2 CHOHCH 2 — 
chain. 

45 24. A compound according to Claim 13 or any one of Claims 15 to 23, wherein 45 

the —OXO— group links the 5 and 5 r -positions of the chromone nuclei. 
25. A compound of formula Id, 



21 



1,447,480 



oZnc ft th , e . alk y>, alkenyl, phenyl, alkoxy, alkenyloxy and phenylalkoxy 

groups optionally being substituted by a hydroxy, alkoxy or halo sVoud or bv a 
heterocyclic ring containing carbon and oxygen 8 p y 

s a , nm °c r :n n »hf J K° Cnt pair - 0f 5* R " R ' and R «- t0 'e ether wit " «he adjacent carbon 
5 atoms in the benzene ring, form a 5 or 6 membwed carbocyclic ring 
R," is hydrogen or lower alkyl, y g ' 

2fi d l th M^hv! S °^ iS M dcfin <* wi * r «pect to formula I in Claim 1. 

27 ' " s " 2 ' 0X0 " IS' " b L enz °Pyran - 2 - carboxamido)tetrazole. 

10 28 5 " f I M " s ( "n° X0 ' 11? ;J * benzo Py™ - 2 - carboxamido)tetrazole. 

10 carboxamidolt'etS; 5 ' (3 " m ^ lb ^ " 4 - oxo - 4H - t - benzopyran - 2 - 

pyran 9 ' 2 ^cXa^ -4-oxo-8-.il- propy. - 4H - , - benzo- 

m ,ro 3 °' I' 5 ' " l i 2 " "ydroxytrimethylene) - dioxy]bis[5 - (4 - oxo - 4H - 1 - benzo- 
15 pyran - 2 - carboxamido)tetrazoleJ. oenzo- 

31. 5,5' - [(2 - Hydroxytrimethylene) - dioxy]bis[l - benzyl - 5 - (4 - oxo -4H 1 
- benzopyran - 2 - carboxamido)tetrazole] ' p 0 4H 1 

of Claiml to n M CCUtiCally aCCeptable salt of a compound according to any one 
20 33. A sodium salt of a compound according to any one of Claims 13 to 31 

of from O.OT m K d,n8 10 ^ ^ ° f QaimS 13 "° 33 havin ^ a 
one of ' ASf K U id CBl com P osi . tion comprising a compound according to any 

25 sisssssi 3 i^awra&f 1 admkture with a so,id ^ 
of j&gsssz srsssrsf 35 comprising from 017 mg to 600 m * 
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